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Box No. I Basis of the report 



With regard to the language, this report is based on: 
[ X ] the* international application in the language in which it was filed 
[ ] a translation of the international application into 
translation furnished for the purposes of: 
[ ] international search (Rules 1 2.3(a) and 23. 1 (b)) 
[ ] publication of the international application (Rule 1 2.4(a)) 
[ ] international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 

With regard to the elements of the international application, this report is based on 
the receiving Office in response to an invitation under Article 14 are referred to in 
annexed to this report): 

[ ] the international application as originally filed/rurnished 



, which is the language of a 



(replacement sheets which have been furnished t 
this report as "originally filed" and are not 



[X] 


the description: 






[X] pages 


1.3-15 and 17-21 




[X] pages* 


2 and 16 




[ ] pages* 




[X] 


the claims: 






[ ] pages 






[ ] pages* 






[X] pages* 


22=51 




[ ] pages* 




[X] 


the drawings: 






[X] pages 


1-4 




[ ] pages* 






[ ] pages* 





received by this Authority on 
received by this Authority on 



as originally filed/furnished 
05 December 2005 



[ ] 



as amended (together 
received by this Authority on 
received by this Authority on 



as originally filed/furnished 
with any statement) under Article 19 
05 December 2005 



as originally filed/furnished 



received by this Authority on 
received by this Authority on 
a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 



[ ] The amendments have resulted in the cancellation of: 
[ ] the description, pages 
[ ] the claims, Nos. 
[ ] the drawings, sheets/figs 
[ ] the sequence listing (specify): 
[ ] any table(s) related to sequence listing (specify): 



4. [ ] 



This report has been established as if (some of) the amendments annexed to this report and listed below had not been made 

since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

[ ] the description, pages 

[ ] the claims, Nos. 

[ ] the drawings, sheets/figs 

[ ] the sequence listing (specify): 

[ ] any table(s) related to sequence listing (specify): 



If item 4 applies, some or all of those sheets may be marked "superseded. " 



Form PCT/IPEA/409 (Box No. I) (April 2005) 



Page 2 of 9 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



Box No. Ill 



International application No. 
PCT/CA2004/002070 



Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



S e S£^T ra t0 ^ n0Vd ' t0 ^ an inVentive ** «° be ™ obvious >. - * * industrially 
[ ] the entire international application 
[X] claims Nos. 1-12. 14-17. 32-43 and 45-49 

because: 

[X] the said international application, or the said claims Nos. 1-12. 14-17. 32-43 and 45-49 

relate to the following subject matter which does not require an international preliminary examination (specify): 

Sd^ 

be effected in vivo, makin^S ^u/vSKm^icZSs * ^ * *° mdUde the lw-m « t ° f CeIls which 

[ ] the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear thatno meaningful opinion could be formed (specify): 



] the claims, or said claims Nos. 

by the description that no meaningful opinion could be formed (specify): 



are so inadequately supported 



[ ] no international search report has been established for said claims Nos. 

[ ] a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit 
[ ] furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative 

ESSS^i!^ ^ aVai,aWe t0 Int -^nai Preliminary Examining Authority in a form and 
[ ] furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the 

foSrdma„„efacTeSl4 to it ^ *** «* t0 the Intemational Prelimin ^ Examining Authority in a 

[ ] pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under 
Rules 1 iter. 1(a) or (b) and Uter.2. 

[ ] the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not comply with the 
technical requirements provided for in Annex C-bis of the Administrative Instructions. 

[ ] See Supplemental Box for further details. 
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1. Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



6-8. 17. 26-3 1. 37-39. 4S and 
1-5. 9-16. 1 8-25. 32-36 anH A(\.An 

6-8. 26-28 and 37-3Q 
1-5. 9-25. 29-36 and 4049 

13i 18 and 44 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

Prior Art Cited: 

Dl: WO 02/079183 
D2: WO 01/24824 
D3: WO 96/07431 
D4: US 5,773,460 

D5: Guimond, M et ah, Blood, 100(2) (15 July 2002), pp. 375-382 

D6: Chen, B. J. et al., Blood, 99(9) (1 May 2002), pp. 3083-3088 

07: Brasseur, N. et al, Photochem. Photobiol, 72(6) (2000), pp. 780-787 

Summary of the Invention: 

later be reintroduced into the bod^/cSfc ^ 

resulting in the deletion of thesecell?^ compounds more so than resting cells, 

compounds is very cytotoxic. The compounds^ also kL^n^f W* 0 ^ S ?^ e ' Smce ** acti vated form of these 
carcinogenesis associated wim men u^^^^^ for DN A damage, mutation and/or 

cells. Destruction of the activated cells results m^reWeSw. t*u? u, lude immune cells ' "fected cells and cancer 
the patient and initiates an immuS rehouse Smch ^ to^S ^ffiSSl" able *°, ac ^ as *™ chle u P on ^introduction to 
disorders, infection and cancers. response wiucil » m ca * effect the prophylaxy and/or treatment of immunologic 

Summary of the Cited Art: 

Sefere^ that function as photosensors, and which 

light (PDT). The treatment may K SunctSn wiS by ex P osin S to visible 

reactive immune cellsmpatientiwiti^^^ c ^ ner for &e « wVo elimination of 
versus-host disease ((4)), and in ™aSt of 

leukenuas, multiple myelomas and lymphomas, andsoMtoi Y £md/ ° r Gram ~ baCteria > viral Actions, 

treatment of unmunologic disorders, GVHD and organTgSon TH9 402). This was accomplished ex vivo for the 

(Continued in Supplemental Box) 
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Box No. VIII Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 1 , 22 and 3 2 do not comply with Article 6 PCT. There is no apparent difference between preventing a disease and being 
protected from it, nor is there anything in the description to make this distinction. Clarification of the terms should thus be 
made. 

Claims 13 and 44 are still unclear and thus do not comply with Article 6 PCT, despite the explanation forwarded by the 
apphcant in response to the Written Opinion of the ISA. Specifically, the method the applicant describes in his response to the 
Written Opinion describes a means by which the treatment is performed.: This is not the issue. What is unclear is the use of 
perfusion in the claims since that term is generally defined as the passage of fluid through a tissue or organ, or the bathing 
ot an organ with said fluid. Claim 13, for example, would then define the use of claim 12, wherein the treatment is ex vivo and 
is effected by passing fluid (blood) through a tissue or organ. This does not appear to make sense. The treatment is said to be 
done outside the body {ex vivo) but the organ is inside the body and apparently requires the use of the PDT. Since the treatment 
is not done by passing the fluid through the tissue or organ, but rather by a PDT machine, followed by reinfusion of said fluid 
into the patient, the claim is considered misleading and should be reworded to more clearly define the subject-matter for which 
protection is sought. 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 

Continuation of: Box V 

S fl S?nn S ^ Synthe8iS ° f P ho . tosei ^ itive Aodamine derivatives that are useful in PDT. Also disclosed is the preferential 
SoToTtSpl^ff m mah8nant C6llS ' "* USe ™ *" treaimeat ° ftmaOV " S md ta bone ^ow purging for 

SS^S? es Ph 0to activatable rhodaniine derivatives, including some of those encompassed by the present claims, for use in 

SK^rpatienS ° ftUm ° UrS Via ^ purgm g of cancerous clones in the bone marrow of chronic myelogenous 

£teS,ed 55 l^l of TH9402-exposed T-cells led to the selective elimination of immunoreactive T-cell populations, and 
determined that this can be applied to the treatment of GVHD and other alloimmune and autoimmune disorders. 

hVhfi C S S 4 WnW^ i fi eCt ^ d ™n irra< ? iated s P leen cells Previously treated with TH9402 and exposed to visible 

fori ton i^SfiS todynamic cell purging or PDP) allowed 90% of the recipients to remain tumour-free and free of GVHD 
tor a 100 day observation period, and yet graft-versus-leukemia (GVL) activity is not impaired. 

brla^canSrS 6 ° f photoSensitizer TH9402 300 visible ^ ™ the PDT-mediated selective elimination of CML and 
Novelty: 

DT^wf levi 6 t'H« W T under ^ tido 33(2) PCT as bein S anticipated by one or more of Dl to 

v i . i ne relevant claims and reasoning for the objections are discussed below. 

^S^ e I reffelTin ! t0 * e ^5 Wlitten ° pinion ' ^ a PP"cant argued the relevance of the prior art cited in regard to the 
of^rf * C ^ 

There are three independent claims on file: claims 1, 18 and 32. Claim 1 is directed to the preparation of a medicament for the 
KeHT/ r ° teCfa0n , 0rtteatment °f ^ immunological disorder, infection and/or a £JSSZt^SSSa^sZ 
^citZ^T^J^ 1 ^ d f ^ ? 3 ^ /or preparing an immunologic medicament for the potion 
protection from or treataient of an immunological disorder, infection and/or a cancer in an individual: all of said indeoendent 
claims requiring the PDT-treatment of cells with one of the defined rhodamine derivatives. independent 

claiS fSw^tnt Pri ° r "** ^ aPP i iCant raiS r ed a few issues ^ be dealt ^ 111 turn. First, it was pointed out that 
mZI?^ *L a ^ USe ° f a medicament. It appears that the applicant is suggesting that this distinguishes the subiect- 
fi ^ \ claun * om * e which teach the use of PDT-treated cells for the freatment of identical dSSS 
to? "red^Zn^' *"? ^ "S»W?8 object-matter is the use of PDT-treated cells for the stated purposS t 
mfSf^oris^ 

Socttion wlS ^inrl^L^fT iS V th t P ? r ^ favrilwd 46 use of ^emotherapy and radiation in 

association with the PDT-treatment of the grafts, which is not required by the invention of the present application. 

It is noted however, lhat none of the present claims preclude the concomitant or sequential use of chemotheranv or radiation 
SSE?* * US6d ^ graftS J ° r odierwise - A valine can be broadly defined as preparation con^^wZ^olrf^of 
disease-causing organisms used to induce immunity to said disease; an "immunologic medicament" ^ca^elx^oMerf hv J 1 

DrSS iT me dS r ° ader ^ SCOP f - " ^ * MS definikon ^t would SguIsnT claSS iSon ovtr me 
E s^ope fences are merely in the use of the PDT-treated cells, as these claims do not exclude this possiShJ from 

(Continued in Supplemental Box) 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 

Continuation of: Supplemental Box 



above ^fin^H 18 ess ^ tia1 ^ du ; ected u to A* use of ce »s PDT-treated with a particular rhodamine derivative for the 
t^T m t ntl °u P^u 565 ^ J hG ° ther ste P s tot are occurring during the actual medical administration of the medicament are 
ESS, i G jt^ AA^ ly ? c ° m P asse ?_ the use of such treated cells in Ihose capacities. It is not clear how the art does not 

atSeare to ^^XXL * bemg adnumstered with the PDT-treated cells, since "immunologic medicament" 
T??ZV e f c ° m Pf s to use of these cells in any immunologic capacity; Therefore, this cannot be used to render the prior 

the additional use of chemotherapy and radiation therapy is preferred, but is not required. 

^JlS^n " oted tot although claim 18 lis directed to a vaccine perse, claims 1 and 32 specifically refer to the use of PDT- 
£ t W C t ft™ ° mpaSS l S m Z tel I TO tose cells in some form in a treatment for certain conditions; it does not require 
SSns. lde ntical rhodaimne derivatives in me treatment of the same conditions, that it will fall within the scope of these 

I ^uahitT, lT.^r ^ Pri ° r • ^ teaches one administration step, whereas the present invention 

s taught to be able to be administered multiple times. It is unclear how this is relevant. The claims do not require this nor is 
Ju-^LT' 6 ,? 3 ? 3 w d ^toodiment. The prior art does not teach that multiple administrations cannotbe Siefout 
suggests that multiple administrations need not be done to achieve the desired result 

iSS^S? 6 ^^[t re l>uttf»s that is used to base many of his arguments was that it is common practice to wash the PDT- 
SSSfaSS^S? g S 6 dea l C f f s ^d debris from the sample prior to reintroduction. This would effectively remove the 
material responsible for the resul obtained from the present invention. It is noted that there was nothing found to support this 

The applicant argues that this is what is done in the art but, although the washing step after the dyeing is explicitly mentioned 

7 me f ° n ° f to lavage step the applicant refers to. It is thus clear that! 
would Ind^^ff 1 ? 6 ' ? d ^retoe remfroduced with the living cells. There is also nothing in these documents thS 
Si^ff °? a St ? 18 d ° ne ° r WOUld ^ e deskahle - White it may be common practice in certain circumstances, it 
P1» ™ a 7 ashui f step was not present in Dl to D7, making these documents prejudicial to the novelty of claim 1 

Claun32 is also anticipated as the method is identical to those used in the art for such treatoents (or medicament preparations)! 

?S ^l m ^ Wled % ed *? a - *? C J? ce P of a vaccine is "^We to the present invention, with the exception of Dl. Therefore claim 

d pnT mClU ^ tr « atme S t ' 3 1 ° f to D7 ^ since toy all teach the reinfusion of the ceUs dead or 
otherwise, after PDT, making them the equivalent of a vaccine for the treatment of the disclosed diseases. 

to ^TJIa*™ 5 ? ' 4 3nd 33 a" 35 '- *S applicant argues that the reinmsed cells of the art excluded the immunoreactive T cells, 
to only include resting cells. Agam it is argued that the "customary lavages" would result in the relevant materials being 

sSwSa^^^ 

step was actually done in Dl, D2, D5 or D6, however, so this argument is moot. 
The objections to these claims as well as 5 and 36 are thus also maintained. 

™^ lty * 0bj f Ct T t0 . ^T* 6 '- 7 \ 3 - 7 , md 38 has been withdrawn, as it is noted that Dl uses the rhodamine derivatives as 
a means for treating bacterial or viral infections, and not the PDT-treated cells themselves as required b^preSnfcSmt 

Since there does not appear to be support for the applicant's assertion that there is a lavage step in the art that would chanee 
SeeDTD?^^ 



(Continued in Supplemental Box) ' 
Form PCT/IPEA/409 (Supplemental Box) (April 2005) " \ " ■ — Page7of 9 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/CA2004/002070 



Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 

Continuation of: Supplemental Box 



fr^it 16 43 t 7 were 1( f ^ to be novel bec a«se the use of the rhodamine derivatives is new. Since the applicant's 
Seated b?Dlto D7 °° "* n<>t convincing for ** reasons alre ady mentioned, these claims are still deemed 

ct t° claims 18-25: there is no support for the contention that the dead cells and fragments are indeed removed from 

S£E Jtff f a -l q " \ ^ e i e comp ° n6ntS WOuld 8tiU be present u P° n reinfusion into the patient, and would thus act as a 
vacc ne. In fact, it is noted that the treatment of immunologic diseases such as GvHD (graft versus host disease) and 

orev^vMnT 868 ° n TC S 3 - 3 md 34 °{ m "5 SUgg6Stive of vaccination without using lis term ex^Sy SSeS 
f thenperformed and the cells reintroduced into the patient. The PDT destroys the activated cells, releasing cellular 
I • ° 18 th u When ttfe is reintroduced into the patient, it will have a vaccination effect and 

of ftfc ■ ^ l W f e dr * Pped fi P m / flus objection because it is acknowledged that Dl does not teach the use 

of such treated cells in the manufacture of a vaccine (see definition proviso above) for preventing cancers or infections. 

^HuSTST 1 ^ ^fPP^ati? 11 does contain patentable subject-matter: for example, if the reference to treatment were 
Sffl™ &e < * amis 1 > * en vaccination against cancers and infections would be considered novel, as none of the cited art 
SS^iS^Sv ? ° *2 °^ GIS ' hOV ?Z er > &e features to which me a PP lic ^t refers in attempting to establish 
SSSS^S <T y t 0t §^ Sei ^ ^ 016 Clmms ' 311(1 fln18 cannot be "sed to distinguish the invention over the prior art. Features 

SS^^^ff«^ ? ^f C£U?n0t S? ^ UP t° n t0 eS ^ bl ? sh novelty ' as fee sc °P e of me claims ^compass much 
SlSTJS if r Sr^f m 5 ^ 6 P » ° r ^ * eir absence. For instance, the present claims do not require specific cells 
S^in I? 6 PDT-^ated cells are only intended for use when no other chemotherapy or radiotherapy is being 
administered, and therefore cannot be relied upon to establish the novelty of the claims. 

Presently, novelty can be acknowledged for the subject-matter of claims 6-8, 17, 26-31, 37-39, 48 and 49. 

Inventive Step: 

Sttey4r^ 

SiSrt?i 2 idt 3 1 ' 4 £ £md 49 ate dSO considered uninventive in light of the art. The applicant argued all the objections under 
this Article, however, his reasons were not persuasive in some cases. 

S h ob f;° n to f ! ack of ™Jive step for claims 8, 28 and 39 are withdrawn, as it is acknowledged that the art does not 
teach, nor suggest, the use of PDT-treated cells themselves for the prevention, or treatment of infections. 

Claims 17 and 48 were objected to as lacking an inventive step over the art, especially Dl to D4. The applicant aareed with 
the examiner's assessment flirt using antigen-presenting cells in conjunction with iinmunising antigens ^ Swn The Sv 
CSW 011 ¥~ T 40 ^washing step that would remove the material res^S Store^St 
Smce no evidence of such a washmg step was found in the art, this objection is maintained. 

2ki&£?5,! 1S ° i ^ Kd °bj ection s made to claims 18-22, averring that the carriers in D2 to D4 are oriented toward 
Sd&^Sf^ l reSent a PP. Ucatio B are directed to a substance that would promote the immunisation proceS 
Z f aSriv??no^H w fore , n ° n -°bvious variants. The examiner notes, however, that the term "carrier" is simply a vehicle for 
Promot ?hSSSn tn5°„S^« ^ * ^ th ° U ^ me applicant may prefer to use compounds/materials which 

' S? ^ T™^ ? 111686 Clauns 18 much br °ader than this interpretation. Presently, and as would 
rfZS^JS^K? skilled m the art, the term encompasses physiologically tolerated ' vehicles (solvents etc.) The scope 
of the term is thus much broader than the interpretation given by the applicant. It is further noted that carriers are well known 

(Continued in Supplemental Box) 
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In light of the above arguments, the objections to claims 23-25 and 29-3 1; are similarly not maintained. 

2S£S3SJf PDT tZt^t T*™ * ° f D1 10 D7 - Althou * h *« ^ be no ex P U <* ^ntion in the 
deemed apS$£L PDT - treated ceU a d™tration being repeated, a person skilled in the art would know to do so if 

In their present form, an inventive step can be acknowledged for claims 6-8, 26-28 and 37-39. 
Industrial Applicability: 

S™i 3 ; 18 T d 44 C ? mply ^ ArticIe 33(4) PCT as beifl g generally related to the use of cells PDT-treated ex vivo for 

SZriS^ diseases 311(1 conditions, as well £ ffaS5!tf vTcnSs 

compnsmg such treated cells, which is deemed to be industrially useful subject-matter. 
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to present their own antigens to professional antigen presenting cells, such as 
dendritic cells- Such antigen presentation' can lead to the development of a 
response of the immune system toward these immunizing antigens. Many reports 
have demonstrated the usefulness of adjuvants to boost the immune response 

5 toward .the killed cells. Among others, pertinent references such as works by 
Korbelik (Korbelik et al, Laser Med. Surg, 14 (1996), 329-334, Can. Res., 56, 
(1996) 5647-5565; Chen et al, SPIE, 394 (2000), 26-32), as well as Nordquist et al 
(International Patent Applications published under Nob. WO 96/31237 and WO 
99/47162A1) have demonstrated the usefulness of such an approach. Moreover, 

10 the usage of oxygenated species in blood components has been described 
previously using ozone as the chemical agent in conjunction with irradiation (Zee 
et al, US Patent No. 4,632,980; Fish et al, US Patent No. 4,831,268, Mueller et al 7 
US Patent No. 4,968,483). Photodynamic Therapy has also been extensively 
described in "Photosensitizing Compounds: their Chemistry, Biology and Clinical 

15 wes" (1989, John Wiley & Sons, Chichester, UK, ISBN 04719230S7). Many 
other pertaining references relating to the usage of Photosensitized in the treatment 
of tumor masses combined with antibodies (Levy et al, US Patents Nos. 5,095,030 
& 5,283,225) as well as ligands and antibodies (Pendry et al, US Patent No, 
5,241,036). AutoimTTiime vaccines have been described by Bolton, AJB. (US 

20 Patent No, 6,204 ? 058B1) (International Patent Application pubh$hed under No. 
WO 98/07436) on which Rheumatoid Arthritis is treated using leukocytes with 
increased expression of specific antigens by oxidizing agents, UV irradiation and 
high temperature. 

Extracorporeal Photopheresis has been described as a successful therapy for 
25 the treatment of Hepatitis C, in combination with other means such as Interferon 
alpha (O'Brien, C.B, "International Patent Application published under No, WO 
97/37654; McLaughlin S.N. et al, International Patent Application published under 
No. WO 97/36634), as well as in the treatment of other illnesses mediated by 
undesired activated immune cells (McLaughlin et al, US Patent No. 5,984,887 and 
30 Bisaccia et al, US Patent No. 5,426,116). Other studies have been reported 
regarding the usage of extracorporeal Photopheresis in indications such as organ 
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necrosis. Since mainly activated cells will be eradicated by photoactivatable 
molecules of the present invention (TH9402 and derivatives thereof), analysis of 
the cell population undergoing apoptosis and necrosis has bean evaluated- Data 
indicates that B-cells, dendritic cells and activated T-cells among others, are 
rapidly eliminated. Thi$ advantage is exploited by inducing the immune system to 
produce an Immune response against autoreactive T-cells. This property has been 
used in mice models and humans developing GvHD. Peripheral blood cells from 
individuals with GvHD are harvested, usually by leu'kopheresis, and exposed to 
PDT. These treated cells are then reinfused into the individual and this procedure 
is repeated at regular intervals. This treatment leads to improvement of GvHD that 
occurs after stem cell transplantation. PDT using photo activat able molecules of 
the present invention (TH9402 and 'derivatives thereof) is able to prevent the 
development or treat GvHD in mice that received PDT-treated cells at regular 
intervals. This leads to improved survival of mice infixed with FDT-treated cells. 
In contrast, mice receiving either non-PDT treated cells or media alone are 
developing GvHD leading to death. This is also shovm in Figs. 1A and IB using 
Kaplan-Meier survival analysis. 

The present invention will be more readily understood by referring to the 
following examples which are given to illustrate the invention rather than to limit 
its scope. 
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WHAT IS CLAIMED IS: 

1, The use of PDT-treated cells (whole or fragments thereof) and/or 

supernatant thereof in the preparation of an immunologic medicament for use in 
the prevention, protection or treatment of an immunological disorder, infection 
and/or a cancer in an individual, which comprises treatment of said cells or 
components thereof with a photoactivatable molecule selected from the group 
consisting of: 




4,5-dibromorhodamine 123 hydrobromide (2 , -(6-amino-4 s 5-dibromo-3- 
imino-3H-x:anthen-9-yl)-ben30ic acid methyl estsr hydrobromide) also called 
TH94G2, 




n 

4 ? 5-dibromorhodamine 123 hydrochloride (2'-(6-amino-4 9 5-dibTOmo-3- 
imino-3H-xanlhen-9-yl)-ben2oic acid methyl ester hydrochloride), 
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4,5-dibromorhodamine 110 ethyl ester hydrochloride (2 t -(6-ammo-4 !1 5- 
dibromo-3-immo-3H-xaiithen-9-yl)benzoic acid ethyl ester 
hydrochloride), 




TV 

4 ? 5-dibxomorhodamine 110 octyl ester hydrochloride (2 , -(6«aHiino-4 ? 5- 
dibromo-3-iiniiiO"3X-[-xaoathen-9-yl)beTizoic acid octyl ester hydrochloride), 



'COOn-Bu 



H 2 N 




V 



AMEMBEB SHEET 



11/Q_5/05_1_7:07 FAX 514 286 5474 OGILYY RENAULT PCT/CA §,09^2 0 & 2 0 7 0 

" • OS OECUWBtK 2005 05. 12 .Q5 

-24- 



4,5-dibi-oTiiorhodaiTiine 110 n-butyl ester hydrochloride (2'-(6-amino-4 > 5- 
dibromo-3-imiiio-3H-x:anthen»-9ryl)b enzoic acid n-butyl ester 
hydrochloride), 




VJ 

rhodamine B n-butyl ester hydrochloride (2'-(6-die11iyl amino-3-diethyl imino- 
3M-xanthen-9-yl)beii2oic acid n-butyl ester hydrochloride), 




4,5-dibromorhodamine 110 ethyl ester hydrobromide (2'-(6-amino-4,5- 
dibromo-3-miiiiQ-3H-xanthen-9--yl)benzoic acid ethyl ester 
hydrobromide), 
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COO(CH^CH 3 



K 2 N 




VDI 



4,5-dibromorhodamine 110 octyl ester hydrobromide (^-(e-atnino^S- 
dibtomo-3-imin(^3H-xantheii-9-yl)benzoic acid octyl ester hydrobromide), 



COOn-Bu 




IX 



4,5-dibromorhodaanme" 110 n-butyl ester hydrobroniide (2 T -(6-amino-4 5 5- 
dibromo-34mmo-3H-xan1ien--9-yl)benzoic acid n-butyl ester hydrobromide), 




X 



4^5 , -diclilorotetramethyIrbodamine (2 ! -(6-dimBtbylamino-3- 
dimethyliiniiio-3H-xantbea-9-yl)-4 I :l 5 , -dio]iloro benzoic acid methyl ester 
hydrochloride), 
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Br Br x! 

4 3 5-dibromorhodamine 110 2-(2-methoxy ethoxy)etbyl ester 
hydrobromide (2^6-amino-4,5-dib:rom 

benzoic acid 2-(2-methoxy ethoxy) ethyl ester hydrobromide), 



pct/ca 2004/Q020 70 
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COQ(CH2) a CH3 
Br 



NEta AcO" 



XII 



2 3 7-dibroxnqrhodaniiiie B hexyl ester acetEite (2 1 -(2,7-dibrouto-6- 
diethyl amino-3 -diethyl iTiiiiio-3H-xantlien-9-yl)berLzoic acid hexyl 
e$ter acetate), 




AcCT 



XIII 



2J-dibromorhodaitdiie B methyl ester acetate (2 -(2 3 7-dibromo-6-diethyl 
amino-3-diethyl imino-3H-xamb.eii 9~yl)benzoic acid methyl ester acetate), 
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NHHt Br 



4,5-dibromorhodamine 6G 
e1iiylaminO-3^thylimino-3H-xanth6ii-9 
hydrobroniide), 



BfeN 




COOCH2CH 2 CH s Br 
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hydrobromide (2^4 7 5-dibromo-2J-dimetiiyl^ 
yl)ben2oic acid ethyl ester 



XV 



rhodamine B 3-bromopropylester hydrochloride (2 r -(6-dieihyl aminos- 
diethyl iim-no-3H'X$aithen-9-yl)benzoic acid 3-hromopropyl ester 
hydrochloride), 
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4,5-dibroiiiorhodaniine B base {3,: 
am^TlOxantheTl-9 , -yl>3H-isobe^2:ofura^•-■ 



XVI 



'-dibromo-3 -diethyl aaiino-6'-dietb.yl 




2,7-dibromorhQdamine B base (3 7 3-(2 
diethyl aminoxanthen-9'-yl)-3H 



XVII 

l f 7'-dibromo".3 '-diethyl aniino-6 1 - 
isobenzofuran-l-one) 9 and 
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4rbrottio-7-phetiyl-rhodamine B base (3 s 3-(4'-bronio-3 '-diethyl amino-6 1 - 
diethyl armno--5'-phenyl xantheD-9'-yl)-3H-isob^ofuran-l-one), 

and wherein said photoactivatable molecule is activated by a light of appropriate 
wavelength, thereby activating said photoactivatable molecule and causing 
prevention, protection or treatment of said immunological disorder, infection 
and/or a cancer. 

2. The use of claim 1, wherein said immunologic medicament is a vaccine. 

3 T The use of claim 1 or 2, wherein said immunological disorder is an 

alloimmune disorder or an autoimmune disorder. 

4. The use of claim 3> wherein said alloimiaune disorder is Graft-versus- 
Host Disease or an organ rejection. 

5. The use of claim 3 3 wherein said autoimmune disease is selected from 
the group consisting of Rheumatoid Arthritis, Multiple Sclerosis, Scleroderma, 
Lupus, Autoimmune Hemolytic Anemia, Diabetes MelLitus, Progressive Systemic 
Sclerosis, Idiopathic Thrombocytopenic Purpura, Psoriasis, Ulcerative 'Colitis and 
Crohn's Disease. 

6. The use of any one of claims 1 to 5 3 wheiein said infection is caused by 
a bacteria, a virus, a parasite, a fungus, a prion or a protozoan. 
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7. The use of claim 6, -wherein said virus is selected from the group 

consisting of Human Immunodeficiency Virus (HTVJ* Hepatitis C Virus (HCV) 7 
Hepatitis B Virus (HBV), Human Herpes Virus Type 3 or Il 9 and Varicel]a Zoster. 

S* The u$e of any one of claims 1 to 7 5 wherein said infection causes 

Chagas' Disease. 

9. The use of any one of claims 1 to 8, wherein said cancer is selected 
from the group consisting of solid tumors and hematologic tumors. 

10. The use of claim 9 > wherein said solid tumors are of breast cancer, king 
cancer, gastrointestinal cancer, skin cancer or of genitourinary, neurological, head 
and neck or musculoskeletal origin. 

11. The use of claim 9, wherein said hematologic tumors are lymphomas, 
leukemias, myelomas, myelodysplasias or plasma cell dyscrasias. 

12. The use of any one of claims 1 to 11, wherein said treatment of said 
individual cells is effected ex vivo or in v/v<?.' 

13- The use of claim 12, wherein said treatment is an ex vivo treatment 

effected by perfusion. 

14. The use of any one of claims 1 to 13, wherein said photoactivatable 

molecule is selected from the group consisting of : 
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4,5-dibromorhodamine 123 hydrobromide (2'-(6-amino-4 ? 5 -dibromo-3- 
imino-3H"-xanthen-9-yl)-betizoic acid methyl ester hydrobromide) also called 
' TH9402, and 




n 

4,5-dibromorhodamine 1 23 hydrochloride (2 f -(6-amiTio-4 s 5-dibromo-3- 
iiniiio-3H-xaiitheii-9-yl)-benzoic acid methyl ester hydrochloride), 

15. The use of any one of claims 1 to 14, wherein said wavelength is in the 
range of about 400 to about 800 ran. 

16. The use of claim 15 ? wherein said wavelength is in the range of About 
450 to about 600 nm. 

17. The use of any one of claims 1 to 16 3 which further comprises adding 
antigen presenting cells selected from the group consisting of dendritic cells 3 
Langherbans cells and growth factors. 

18. An immunologic vaccine comprising PDT-treated cells (whole or 
fragments thereof) and/or supernatant thereof, wherein said cells are treated with a 
photoactivatable molecule selected from the group consisting of: 
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4,5-dibxomorliodaimne 123 hydrochloride (2 , -(6-amiTio-4 9 5-dibroino-3- 
inuno-3H-xarithan-9-yi)'-ben2oic acid methyl eKter hydrochloride), 
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OGILYY RENAULT 



05 



pct/ca 2004/0020 7 0 



33 - 



4 s 5-dibromorhodamine 110 ethyl ester hydrochloride (2'-(6-amino-4,5- 
dibronio-3-iminO'3H"Xantheri-9-yl)berizoic acid ethyl ester 
hydrochloride), 




4 , 5 -dibromorho darn i ne 110 octyl ester hydrochloride (2'-(6-aTiimo-4,5- 
dibromo-34miiio-3H-xaiithen-9-yl)benzoic acid octyl ester hydrochloride), 




V 



4,5-dibromorhodamme 110 n-butyl ester hydrochloride (2'-(6-aniino-4 3 5- 
dibromo-3-imino~3H-xarithen-9-yl)benzoic acid n-butyl ester 
hydrochloride), 
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COOn-Bu 




VI 

rhodamine B u-butyl ester hydrochloride (2'-(6-dj ethyl amino-3-diethyl imj.no- 
3H-xan.th.en-9-yl)benzoio acida-butyl ester hydrochloride), 




vn 

4,5-dibromorhodainiiie 110 ethyl ester hydrobromide (2 1 -(6-amino-4 :t 5- 

dibromo-3-iiviino-3H-xanthen-9-yl)benzoic acid ethyl ester 
hydrobromide), 



H 2 N 




vm 



4 3 5-dibroinorhodaxnine 110 octyl ester bydrobroinide (2'-(6-arnino-4 ? 5- 
dibromo-3-iraino-3H-xa^^ acid octyl ester hydrobromide). 



U IS f 




IX 

4 5 5-dibromorhodamine 110 n-butyl ester hydrobromide (2 , -(6-amino-4 5 5» 
dibrorao-3-inimo-3M-xantlien-9-y])benzoic acid E-butyl ester hydrobromide), 




Br Br 
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4,5-dibromorhodamirie 110 2-(2-methoxy ethoxy) ethyl ester 
hydrobromide (2 , -(6-amino-4 5 5-dibroroo-3 -inuno-3H-xantli©ri-9-yl)- 
benzoic acid 2-(2-methoxy ethoxy) ethyl esta: hydrobromide), 




XII 

2 3 7-dibromorhodamine B hexyl ester acetate (2'-(2 > 7-dibromo-6- 
diethyl amino-3 -diethyl irnino«3H-xanthen-9-yl)benzoic acid hexyl 
ester acetate), 




2,7-dibromorhodamiiie B methyl ester acetate (2 , -(2 ? 7-dibrorao-6-diethyl 
ammo-3 -diethyl imino~3H-xanthen9-yl)benzDic acid methyl ester acetate), 




XIV 
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4,5-dibromorhodamine 6G hyd^obIomide , (2 , -(4 3 5-dibromo-2,7-dimetlayl-6- 
ethyiaraino-3-^^ acid ethyl ester 

hydrobroimde), 




rhodamiae B 3-bramoprqpylester hydrochloride (2'-(6-dIethyl arniiio-3- 
diethyl imino-3H-xanthen-9-yl)benzoic acid 3-bromopropyl ester 
hydrochloride), 




XVI 



4 ? 5-dibromorhodamiiie B base (3 JI 3-(4 f s 5 I -dibTomo-3 '-diethyl aminos-diethyl 
aminoxaiithen-9^^ -one) ? 
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2,7-dibromorhodamine B base (3,3-(2 , : ,7 l -dibromo-3 , -diethyl amino-<5'- 
diethyl aminoxantheii-9'-yl)-3H-isobenzofurg.a'l~one) :i and 




xvm 

4-bromo-7-phenyl-rhodamine B base (3 9 3-(4M5romo-3 '-diethyl a-mino-6'- 
diethyl amino-5 -phenyl xanthen-9'-yl)-3H-isobenzofLiran-l-oiie). 

in association with a pharmaceuticEilly acceptable carrier. 

19. The vaccine of claim IS, wherein said photoactivatable molecule is 

selected from the group consisting of 
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4,5-dibromorhodamine 123 hydrobromide (2'-(6-anuTio-4 s 5-dibroino-3- 
imino-3H-xanthen-9-yl)~bem2;oic acid methyl ester hydrobromide) also called 
TH9402, and 




4,5-dibromorhodatnine 123 hydrochloride. (2 f "(6-aHimo-4,5-dibromo-3- 
imiixo-3H-xanthen-9-yl)-benzoic acid methyl ejster hydrochloride). 

20. The vaccine of claim IS or 19, wherein said molecule is activatable by 
a light having a wavelength in the range of about 400 to about 800 nm. 

21. The vaccine of claim 20, wherein said wavelength is in the range of 
about 450 to about 600 nm. 

22. The use of a vaccine as defined in any one of claims 18 to 21 for 
prevention, protection or treatment of an immunological disorder, infection and/or 
a cancer/ 
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23. The use of claim 22, wherein said immunological disorder is an 
alloimmune disorder or an autoimmune disorder. 

24. The use of claim 23, wherein said alloimmune disorder is Grafl-v&rsus- 
Host Disease or an organ rejection. 

25. The use of claim 23, wherein said autoimmune disease is selected from 
the group consisting of Rheumatoid Arthritis, Multiple Sclerosis, Scleroderma, 
Lupus, Autoimmune Hemolytic Anemia, Diabetes Mellitus, Progressive Systemic 
Sclerosis, Idiopathic Thrombocytopenic Purpura, Psoriasis, Ulcerative Colitis and 
Crohn *s Disease. 

26. The use of any one of claims 22 to 25, wherein said infection is caused 
by a bacteria, a virus, a parasite, a fungus, a prion or a protozoan. 

27. The use of claim 26, wherein said virus is selected from the group 
consisting of Human htimunodeflciency Virus (HIV), Hepatitis C Virus (HCV), 
Hepatitis B Virus (HBV), Human Herpes Virus Type I or II, and Varicella Zoster. 

2S. The use of any one of claims 22 to 27. wherein said infection causes 

Chagas' Disease. 

29. The use of any one of claims 22 to 28, wherein said cancer is selected 
from the group consisting of solid tumors and hematologic tumors. 

30. The use of claim 29, wherein said solid tumors are of breast cancer, 
lung cancer, gastrointestinal cancer, skin cancer or of genitourinary, neurological, 
head arid neck or musculoskeletal origin. 

31. The use of claim 29, wherein said hematologic tumors are lymphomas, 
leukeniias, myelomas, myelodysplasias or plasma cell dyscrasias. 

32. A method of preparing an immunologic medicament for prevention, 
protection or treatment of an immunological disorder, infection and/or a cancer in 



an individual, which comprises the steps of : 
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a) treatment of said cells with a photoactivatable molecule selected from the 
group consisting of: 




4,5-cHbromorhodamine 123 hydrobromide (2 T -(6-amino-4 9 5-dibromo-3- 
imino-3H-xantlieri-9-yl)-beri2oic acid methyl oster hydrobromide) also called 
TH9402, 



PCT/CA 8004/ 0020 7 0 

0032/042 
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II 

4,5-dibromorhodamitte 123 hydrochloride (2'-(6-amiiio-4 3 5-dibromo-3- 
Imino-3H-xanthen-9-yl)-beozoic acid methyl ester hydrochloride), 
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4 9 5-dibromorhodamine 110 ethyl ester hydrochloride (Z'-Ce-amino-^S- 
dlbromo-.3-imfno-3H-xanthen-9-yl)benzoio acid ethyl ester 
hydrochloride), 




4,5-dibromorhodaniine 110 octyl ester hydrochloride (2-(6-amino-4 9 5- 
dibromo-3-imino-3H-xantheii-9-yl)benzoic add octyl ester hydrochloride), 




V 
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4,5-dibromorhodamirLe 110 n-batyl ester hydrochloride (2'-(6-amino-4 3 5- 
dibromo-34naino-3H-xanthen-9-yl)benzoic acid n-butyl ester 
hydrochloride), 




rhodarnine B n-butyl ester hydrochloride (2 r -(6-diethyl amino-3-diethyl iinino- 
3H-xaathen-9-yl)benzoic acid n-butyl ester hydrochloride), 




vn 



4,5-dibromorhodamine 110 ethyl ester hydrobromide (2'-(6-amino-4 7 5- 
dibromo-3-3iriirio-3H-xanthen-9-yl)benzoic acid ethyl ester 
hydrobromide), 




vni 

4 ? 5-dibromorliodamine 110 octyl ester hydrobromide (2'-(6-amino-4 3 5- 
dibromo-3 -imino - 3H -x aiitheii-9-y l)b enzoic acid octyl ester hydrobromide), 




4,5-dibromorhodamine 110 n-butyl ester hydrobromide (2'-(6-amino-4 9 5- 
dibrQmo-3-imino~3^ acid:a-butyl ester hydrobromide), 




4^5'-dichlorotstramothylrhodamirje (2'- (6 -dimethyl arairio-3- 

dimethylimino-3H-xaBt±Len-9-yl)^4 , 3 5 ! -dichloro benzoic acid methyl ester 
hydrochloride), 
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COOCH 2 CH 2 OCH 2 CH 2 OCH 3 



KH 2 Br 



XI 



4,5-dibromorhodamiiie 110 2-(2-methoxy ethoxy)ethyl ester 
hydrobromide (2 r -(6-aiiiino-4,5-dibromo-3-imino-3H-xanitheri-9-yl)- 
benzoic acid 2-(2-methoxy ethoxy) ethyl ester hydrobromide), 



cooccH^jCeC:, 




EtjN' 



xn 



2,7-dibromorhodamine B hexyl ester acetate (2'-(2,7-dibromo-6- 
diethyl amino-3-diethyl iniino-3H r xanthen-9-yl)benzoic acid hexyl 
ester acetate), 




NE% AsO' 



XIII 



2 5 7-dibromorhodamiiie B methyl ester acelate (2'-(2,7-dibroxno-6-diethyl 
amino-3-dietbyl imino-3H-xanlhen 9-yl)beii2;oic acid methyl ester acetate), 
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Ma 



+ 

IfflEt Br 



XIV 

4,5-dibromorhodamine 6G hydrobromide (2 T <4 3 5^ibiomo-2jH3iijjethyl-6" 
etliylatTu:no-3-^ acid z^yl ester 

hydrobromide), 



Et 3 N' 




COOCH2CH 2 ^ H 2 Br 



NEt2 CI" 



XV 



rhodaniine B 3-bromopropylester hydrochloride (2-(6-diethyl amino-3- 
diethyl imino-3H-xauthexi-9-yl)benzoic acid 3-braoiopropyl ester 
hydrochloride). 
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4,5-dibromorhodamme B base (3 3 3»(4^5 , -dibl'o^no-3 , -diethyl amino-ff-diethyl 
OTniiioxantht^-P-yl^ 




XVII 



2 3 7-dIbromorhodainme B base (3 3 3-(2' J-dibromo-S'-diethyl amino-6 1 - 
diethyl amuioxanthen-9'-yl)--3H-isobenzofuraii-l-ojTie) 3 and 
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Bi 




xvm 

4-bromo»7-phen.yl-rhodamine B base (3 9 3'(4 r -bromo-3 , -dxetiiyl amino-ff- 
diethyl amino-S'-phenyl xanthen-9 , 'yI)-3H-is.D"benzofutaLti-l-one). 

and 

b) subjecting said cells to a light of appropriate wavelength to activate said 
photoactivatable molecule, thereby obl^iuing PDT-treated cells (whole or 
fragments thereof) and/or supernatant thereof, 

33. The method rif claim 32, wherein said immunologic medicament is an 
autoimmune vaccine. 

34. The method of claim 32 or 33, wherein said immunological disorder is 
an alloimmune disorder or an autoimmune disorder. 

35. The method of claim 34, wherein said alloimmune disorder is Graft- 
versus-Host Disease or an organ rejection. 

36. The method of claim 35, wherein said autoimmune disease is selected 
from the group consisting of Rheumatoid .Ajthritis, Multiple Sclerosis, 
Scleroderma, Lupus, Autoimmune Hemolytic Anemia, Diabetes Mellitus, 
Progressive Systemic Sclerosis, Idiopathic Thrombocytopenic Purpura, Psoriasis, 
Ulcerative Colitis and Crohn's Disease, 

37. The method of any one of claims 32 to 36, wherein said infection is 
caused by a bacteria, a virus, a parasite, a fungus, a prion or a protozoan. 
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38. The method of claim 37, wherein said virus is selected from the group 
consisting of Human Immunodeficiency Virus (HIV), Hepatitis C Virus (HCV), 
Hepatitis B Virus (HBV), Human Herpes Virus Typtf I pr II, and Varicella Zoster. 

39. The method of any one of claims 32 to 38, wherein said infection 
causes Chagas' Disease, 

40. The method of any one of claims 32 to 39, wherein said cancer is 
selected from the group consisting of solid tumors and hematologic tumors. 

41 . The method of claim 40, wherein said solid tumors are of breast cancer, 
haig cancer, gastrointestinal cancer, skin cancer or of genitourinary, neurological, 
head and neck or musculoskeletal origin. 

42. The method of claim 40, wherein isaid hematologic tumors are 
lymphomas, leukemias, myelomas, myelodysplasias or plasma cell dyscrasias. 

43. The method of any one of claims 32 to 42, wherein said treatment of 
said individual cells is effected ex vivo or in vivo. 

44. The method of claim 43, wherein said treatment is an ex vivo treatment 
effected by perfusion. 

45. The method of any one of claims 32 to 44, wherein said 
photoactivatable molecule is selected from the group consisting of : 
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4,5-dibromorhodamine 123 hydxobromide (2'-(6-amiiiO'4 3 5-clibromo-3- 
ittxind-3H-xanthen-9-yl)-benzoic acid methyl aster hydrobromide) also called 
TH9402, and 



Pcr/CA ^g&^p©2070 
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4,5-dibromorhodamine 123 hydrochloride (2 , -(6-amino-4 ? 5-dibromo-3- 
inaiino-3H--xaiithen-9-yl)--benzoicJ acid methyl aster hydrochloride). 

46. The method of any one of claims 32 to 45, wherein said wavelength is 
in the range of about 400 to about 800 nm. 

47. The method of claim 46 9 wherein said wavelength is in the range of 
about 450 to about 600 nm, 

4S. The, use of any one of claims 32 to 47, wherein step a) further 

comprises adding antigen presenting cells selected from the group consisting of 
dendritic cells, Langherhans cells and growth factors. 
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49. The use of any one of claims 1 to 17, wherein* said treatment is 

repeated. 
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